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This Australian Standard was prepared by Committee CE-002, Railway Track
Materials. It was approved on behalf of the Council of Standards Australia on
29 November 2002 and published on 28 January 2003.

The following are represented on Committee CE-002:
Australasian Railway Association
Australian Chamber of Commerce and Industry
Australian Industry Group
Bureau of Steel Manufacturers of Australia

Rail Track Association Australia

Keeping Standards up-to-date

Standards are living documents which reflect progress in science, technology and
systems. To maintain their currency, all Standards are periodically reviewed, and
new editions are published. Between editions, amendments may be issued.
Standards may also be withdrawn. It is important that readers assure themselves
they are using a current Standard, which should include any amendments which
may have been published since the Standard was purchased.

Detailed information about Standards can be found by visiting the Standards
Australia web site at www.standards.com.au and looking up the relevant Standard
in the on-line catalogue.

Alternatively, the printed Catalogue provides information current at 1 January each
year, and the monthly magazine, The Australian Standard, has a full listing of
revisions and amendments published each month.

We also welcome suggestions for improvement in our Standards, and especially
encourage readers to notify us immediately of any apparent inaccuracies or
ambiguities. Contact us via email at mail@standards.com.au, or write to the Chief
Executive, Standards Australia International Ltd, GPO Box 5420, Sydney, NSW
2001.

This Standard was issued in draft form for comment as DR 01299.
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AS 1085.18—2003 (Reconfirmed) 2013-10-10

STANDARDS AUSTRALIA

RECONFIRMATION

OF
AS 1085.18—2003
Railway Track Material
Part 18: Screw Spikes and Threaded Inserts

RECONFIRMATION NOTICE

Technical Committee CE-002 has reviewed the content of this publication and in
accordance with Standards Australia procedures for reconfirmation, it has been determined
that the publication is still valid and does not require change.

Certain documents referenced in the publication may have been amended since the original
date of publication. Users are advised to ensure that they are using the latest versions of
such documents as appropriate, unless advised otherwise in this Reconfirmation Notice.

Approved for reconfirmation in accordance with Standards Australia procedures for
reconfirmation on 13 September 2013.

The following are represented on Technical Committee CE-002:

Australasian Railway Association
Australian Industry Group

Monash University

Rail Track Association Australia
Railway Technical Society of Australasia
Rail Industry Safety and Standards Board
The Permanent Way Institution
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PREFACE

This Standard was prepared by the Standards Australia Committee CE-002, Railway Track
Materials.

The objective of this Standard is to provide manufacturers and purchasers with
manufacturing and performance requirements for steel screw spikes and threaded inserts for
use with sleeper plates, fastenings and sleepers in railway permanent way.

This Standard is part of the AS 1085 series, which covers products used in railway track.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the
application of the appendix to which they apply. A ‘normative’ appendix is an integral part
of a Standard, whereas an ‘informative’ appendix is only for information and guidance.

Statements expressed in mandatory terms in notes to tables and figures are deemed to be an
integral part of this Standard.

Notes to the text contain information and guidance and are not considered to be an integral
part of the Standard.
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STANDARDS AUSTRALIA

Australian Standard
Railway track material

Part 18: Screw spikes and threaded inserts

1 SCOPE

This Standard specifies requirements for steel screw spikes and threaded inserts for use
as part of a fastening system that holds rail to sleepers or slabs for railway permanent
way. A preferred shape is specified and information given on optional shapes.

This Standard covers screw spikes used in the following applications:
(a) Screwed into a threaded insert that is cast into concrete.
(b) Screwed into a pre-drilled hole in timber.

This Standard does not cover the use of screw spikes as dog spikes to directly secure the
rail.

NOTES:

1  Guidance on information that should be supplied by the purchaser and manufacturer is
given in Appendix A.

2 Guidance on means for demonstrating compliance with this Standard is given in
Appendix B.

2 CONTEXT AND PURPOSE OF USE
2.1 Function

Screw spikes locate and anchor fastening systems onto concrete, timber or other
supports. Threaded inserts are used to provide an appropriately shaped hole in concrete
into which the screw spike can be inserted. Helical spring washers (see AS 1085.7) may
be used to provide constant downward force and to resist the unscrewing of the screw
spike during use.

2.2 Action of screw spike

Screw spikes hold the sleeper plate or rail fastening firmly to the timber, concrete or
other support member or structure. Screw spikes are subjected to withdrawal, shear and
bending forces due to passage of rolling stock at speed (including vibration effects),
thermal expansion and contraction of the rail and maintenance operations. They are also
subject to fatigue and corrosion.

2.3 Action of the threaded insert

The threaded insert keys into the concrete and provides the material and shape into
which the screw spike is screwed. The threaded inserts are subjected to pull-out and
shear forces.

Documents
© Standards Australia Wy S @RISR Hub

Full document details: AS 1085.18-2003 (2013)


http://avadocuments2026.com/doc/as-1085-18-2003-2013
http://avadocuments2026.com/doc/as-1085-18-2003-2013

5 AS 1085.18—2003

3 REFERENCED DOCUMENTS

The following documents are referred to in this Standard:

AS

1085 Railway permanent way material

1085.7 Part 7: Spring washers

1199 Sampling procedures and tables for inspection by attributes

1399 Guide to AS 1199—Sampling procedures and tables for inspection by
attributes

1442 Carbon steels and carbon manganese steels—Hot rolled bars and
semifinished products

1649 Timber—Methods of test for mechanical fasteners and connections—
Basic working loads and characteristic strengths

1720 Timber structures

1720.1 Part 1: Design methods

3818 Timber—Heavy structural products—Visually graded

3818.2 Part 2: Railway track timbers

AS/NZS

4680 Hot-dipped galvanized (zinc) coatings on fabricated ferrous articles

ISO 9001 Quality management systems—Requirements

ISO 9004 Quality =~ management systems—Guidelines for  performance
improvements

HB 18 Guidelines for third-party certification and accreditation

HB 18.28 Guide 28—General rules for a model third-party certification scheme for
products

4 NOTATION
For the purpose of this Standard, the following symbols apply:

I8 = length of screw spike from underside of head to tip of threaded portion, in
millimetres

b = length of shank, in millimetres

I = length of tapering section (from shank to threaded portion, see Figure 1), in
millimetres

ly = length of threaded insert (see Figure 2), in millimetres

F, = test load for lateral repeated load test (specified for the application), in
kilonewtons

5 PERFORMANCE REQUIREMENTS

5.1 General

The screw spike assembly, including any threaded insert, spring washer, packers or
similar, shall be capable of passing the tests specified in the following clauses in the
configuration in which it is intended to be used.

NOTE: Improved fatigue performance can be achieved by using helical spring washers with
the screw spikes.

5.2 Screw spike tests for timber—Timber pull-out test

When tested in accordance with Appendix C under a test load of 40 kN, the screw spike
shall not pull out or exhibit yielding or cracking.
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5.3 Threaded insert tests—Pull-out test

When tested in accordance with Appendix D under a test load of 60 kN, using the
materials with which the screw spike is to be used, the specimen shall not exhibit any
yielding or cracking of the threaded insert or the concrete other than mortar cracking
(see Notes 1 and 2). Residual relative movement in the position of the screw spikes
shall not exceed 1.0 mm relative to the concrete (see Note 3).

NOTES:

1 Under the rail seat surface, surface craze cracks (usually of regular patterns) and hairline
cracks (cracks just visible to the naked eye) may become apparent on the concrete
sleeper. This should not be confused with cracks formed by the generation of the conical
tensile failure of the concrete.

2 Mortar cracking usually consists of surface hairline cracks in the hardened mortar paste
of the concrete and is just visible to the unaided eye. Mortar cracking of concrete may
form around inserts in the sleepers. The shape, material of the insert and characteristics
of the concrete are the contributing factors. These are hairline cracks that are usually less
than 0.1 mm wide and of short length. The cracks appear in the area surrounding the
insert.

3 Evidence of adequate performance may be negotiated between the supplier and the
purchaser.

5.4 Screw spike assembly tests for concrete
5.4.1 Assembly torque test

When tested in accordance with Appendix E using a torque of 270 Nm, the test sample
shall not exhibit any permanent rotation of the threaded insert or any cracking of the
concrete. The screw spike shall not exhibit any damage.

5.4.2 Assembly lateral repeated load test

When tested in accordance with Appendix F using the nominated test load for lateral
repeated load test (F),), there shall be no cracking of any of the threaded inserts or screw
spikes and lateral displacements of the screw spikes shall not exceed the following:

(a) 1.5 mm under the initial settling load of F, + 10 kN.

(b) 0.5 mm permanent displacement after removal of the initial settling load
(F,+ 10 kN).

(c) 1.0 mm permanent displacement at the end of the 3 000 000 cycles of the 5 kN to
F, kN cyclic load.

6 SCREW SPIKE
6.1 Materials

Screw spikes shall be manufactured from steel with minimum properties equivalent to
AS 1442/U3B.

6.2 Corrosion resistance

Screw spikes shall be as made, with no corrosion protection coating or hot dip
galvanized in accordance with AS/NZS 4680 (except that the screw spikes are not
required to be centrifuged) or equivalent.

NOTE: Other methods may be used when agreed between the purchaser and supplier.
6.3 Straightness
The axis of the screw spike shall not vary from straight by more than 1mm.
6.4 Finish
There shall be no surface laps or defects in the top 10 mm of the shank and the

underside of the head near the intersection with the shank.
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6.5 Preferred geometry
6.5.1 General

The preferred screw spike, for use in timber or with threaded inserts in concrete, shall
be as specified in Clauses 6.5.2 to 6.5.4 and Figure 1.

NOTE: Some alternative screw spike shapes are given in Appendix G.
6.5.2 Dimensions

Screw spikes shall be of the length (/1) as ordered and with other dimensions as given in
Figure 1.

6.5.3 Head shape

The head shall be rectangular and of the dimensions given in Figure 1. The head shall
be formed so that the flange is at 90 degrees to the longitudinal axis of the screw spike
with a tolerance of 0, +3 degrees.

6.5.4 Screw thread

The screw thread shall be as given in Figure 1 for use in timber or with a threaded
insert.

7 THREADED INSERT

Threaded inserts shall be designed to match the screw spike. A threaded insert of
typical dimensions is given in Figure 2. Threaded inserts shall be made of appropriate
nylon or high-density polyethylene and shall satisfy the performance requirements
given in Clause 5.

Threaded insert design shall take the following factors into account:

(a) The screw spike and total assembly with which they are to be used including—
(i)  screw spike length;
(ii) shank shape and taper;
(iii) assembly thickness (e.g., pads or insulators); and.
(iv) thread shape.

(b) Insert length required.

(c) Keying into base.

NOTES:

1 Accumulation of debris or water inside the cast-in threaded insert before installation of
the screw should be taken into account.

2 Other materials are outside the scope of this Standard. Tests should be done to establish
performance before alternative materials are used (e.g., durability and electrical
resistance).
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FIGURE 1 PREFERRED SCREW SPIKE GEOMETRY AND DIMENSIONS

8 MARKING

The threaded insert or the top of the head or flange of the screw spike shall be marked
with raised characters to indicate the following information:

(a) The manufacturer.
(b) The year of manufacture (YY).
(c) An identification mark (a manufacturer’s mark to indicate shape, diameter, etc.).

(d) For threaded inserts, the material type.
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